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IL-6: Important biological activities 

Adapted from Yoshizaki K, et al. Springer Semin Immunopathol 1998; 20:247–259. 
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Dayer J-M & Choy E. Rheumatology 2010; 49:1524.  

1Smolen J, et al. Nat Rev Drug Disc 2003; 2:473488.  
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Modified-release prednisone 

Buttgereit F, et al. Lancet 2008,  

Ann Rheum Dis 2010 & 2013 
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MR Prednisone (modified release): Design 



CAPRA-11 CAPRA-1 extension2 CAPRA-23 

Design Randomised 

Double-blind 

Double-dummy 

Active control 

Open label Randomised 

Double-blind 

Placebo-controlled 

Patients On stable low-dose GC 

(2.5–10mg/day) 

Stable DMARD allowed 

From CAPRA-1 Not on GC 

Stable DMARD 

allowed 

Study  

treatments 

Continue same dose 

conventional 

prednisone (morning 

dose) OR 

Same dose modified-

release prednisone 

(evening dose) 

All patients continue 

on stable dose, taken 

as modified-release 

prednisone 

(evening dose) 

Placebo OR 

Modified-release 

prednisone 5mg/day 

(both evening doses) 

 

1° endpoint Change in duration of 

morning stiffness 

ACR20 response 

Duration 12 weeks 9 months 12 weeks 

CAPRA, circadian administration of prednisone in rheumatoid arthritis;  

GC, glucocorticoid; DMARD, disease-modifying anti-rheumatic drug 

 

1. Buttgereit et al. Lancet (2008)  

2. Buttgereit et al. Ann Rheum Dis (2010) 

3. Buttgereit et al. Ann Rheum Dis (2013) 

Overview of phase III clinical studies in rheumatoid 

arthritis: CAPRA-1 (+ extension) and CAPRA-2 



CAPRA-1: Results (db phase & open follow-up) 

Sustained Reduction in Morning Stiffness 
 
Duration of Morning Stiffness: Relative Change from Baseline (ITT) 

 

Buttgereit et al., Ann Rheum Dis (2010) Buttgereit et al., Lancet (2008) 

IL-6:         ~50%  

VAS pain:    ~10  

DAS28:         ~1  

ACR20:        ~37% 



Significant improvement from baseline in IL-6 levels, pain scores and DAS28 after 
treatment with modified-release prednisone in the evening for up to 12 months 

Modified-release 
prednisone 

Switched to modified-
release prednisone ¶ 

Baseline 

(N=144) 

12 months 

(N=104) 

Baseline 

(N=144) 

12 months 

(N=115) 

Median IL-6 (range), units/L 860 

(200-23000) 

470 * 

(200-18300) 

1110 

(200-20800) 

515 * 

(200-8100) 

Mean pain VAS (SD), mm 51 

(15) 

40 * 

(26) 

52 

(17) 

39 * 

(24) 

Mean DAS28 (SD) 5.8 

(0.8) 

4.8 * 

(1.3) 

5.9 

(0.9) 

4.9 * 

(1.2) 

% ACR20 (n) n.a. 37.5 

(39) 

n.a. 37.4 

(43) 

* Descriptive p-values: p<0.05   
¶ Switched from conventional prednisone to open-label modified-release prednisone at end of 

   double-blind period (12 weeks) so received modified-release prednisone for 9 months  

CAPRA-1 extension: change from baseline in 

secondary endpoints after prolonged treatment   

Buttgereit et al., Ann Rheum Dis (2010) 



Efficacy and safety of subcutaneous 

tocilizumab versus intravenous 

tocilizumab in combination with 

traditional DMARDs in patients with RA 

at week 97 (SUMMACTA) 

Burmester GR, Rubbert-Roth A, 

Cantagrel A, et al.  

Ann Rheum Dis. 2016, 75, 68-74 



gp130 gp130 

Classical membrane signalling Trans-signalling 

IL-6 IL-6 

Mihara M, et al. Int Immunopharmacol 2005; 5:1731–1740. 

mIL-6R sIL-6R 

Tocilizumab is a humanised anti-IL-6R 
monoclonal antibody that inhibits IL-6R signalling   
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SUMMACTA: Study design 

All patients received ≥1 dose of study drug and were eligible for inclusion in the intent-to-treat 
and safety populations 

Randomization 
(n = 1262) 

TCZ-SC 162 mg 
qw + Placebo-IV 

q4w 
(n = 631) 

TCZ-IV 8 mg/kg 
q4w + Placebo-

SC qw 
(n = 631) 

Completed and 
Re-Randomized 

at week 24 
(n=572) 

Completed and 
Re-Randomized 

at week 24 
(n=564) 

TCZ-SC 162 mg qw 

TCZ-IV 8 mg/kg q4w 

TCZ-SC 162 mg qw 

TCZ-IV 8 mg/kg q4w 

Baseline Week 24 Week 25 Week 49  Week 97 

24-week DB period 1-week Dose 
Interruption 

72-week Open Label extension 

(n = 524) 

(n = 48) 

(n = 186) 

(n = 377) 

(n = 445) 

(n = 40) 

(n = 160) 

(n = 311) 

Burmester GR, Rubbert-Roth A, Cantagrel A, et al. Ann Rheum Dis. 10 May 2015. [Epub ahead of print] 



n= 517   517      516         499             445 
n= 365   368      371         354             317 
n= 182   185      186         177             162 
n= 46   45         47         44             39 

SUMMACTA: Results 
DAS28 remission and HAQ-DI response 

The proportion of patients retaining DAS28 remission was similar in all groups at week 
24 and was maintained to week 97. The proportions of patients who achieved HAQ-DI 

response at week 97 were comparable between TCZ-SC and TCZ-IV arms  

Burmester GR, Rubbert-Roth A, Cantagrel A, et al. Ann Rheum Dis. 10 May 2015. [Epub ahead of print] 
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    are considered important causes of the systemic manifestations. 

1 
2 

3 

Anti-inflammatory and  

immunosuppressive actions of  

glucocorticoids 

 

 

 

… in giant cell arteritis 



Th1 cells  Th17 cells  

Interferon-γ IL-17 

Unknown antigen  
(e.g. virus / bacteria)  

Environmental factors 
(e.g. smoking) 

Genetic risk factors 
(e.g. HLA DRB1*01 / *04 

genotypes 

Vascular / immune aging 

Mature dendritic cells  
present the antigen to T cells 

CD4+ T cell 

T cell activation* and 
proliferation in the 

adventitia 

Polarization  

Activation* of macro-  
phages,  giant cells and 

vascular smooth muscle cells  

Vascular remodeling:  
1 Inflammatory wall thickening 
2 Decreased luminal diameter 
3 Multinucleated giant cell 

* There is an increased expression of TNFa, IL-12, IL-21, IL-23, IL-1β, IL-6  
    and other cytokines by activated immune cells.  Especially IL-1β and IL-6  
    are considered important causes of the systemic manifestations. 

1 
2 

3 



Polymyalgia rheumatica Giant cell arteritis 

Induction therapy 
Start glucocorticoid (GC): oral prednisone 

equivalent 12.5 - 25 mg/day # ; 

Consider adding methotrexate § 

Induction therapy 

Start glucocorticoid (GC): oral 

prednisone equivalent 40 - 60 mg/d &,¥ ; 

Consider adding methotrexate § 

Initial tapering 
Taper daily GC dose by 10 mg every 2 weeks to 20 mg/d 

Clinical improvement 

after 2 – 4 weeks 

Clinical improvement 

after 2 – 4 weeks 

 Remission 

Treatment-free remission  

possibly after 1 – 3 years of 

therapy; may be longer 

Flare management 
Increase GC to pre-

relapse dose; taper 

within 4-8 weeks to 

dose at which the 

relapse occurred; 

Consider adding 

methotrexate 7.5–

10mg/week  

Initial tapering 
Taper GC dose to 10 mg/day within 4 – 8 weeks 

Further tapering 
Taper daily oral GC 

dose by e.g. 1 mg 

every 4 week until 

discontinuation;   

Subsequent withdrawal 

of methotrexate on 

individual basis 

Treatment-free remission  

possibly after 1 – 3 years 

of therapy; may be longer 

Flare management 
Increase GC to prere-

lapse dose or by up to 5-

10mg/day; taper within 

4-8 weeks to pre-relapse 

dose; repeat induction 

therapy for ischemic 

complications; Consider 

adding 7.5 – 15 mg 

methotrexate per week 

Further tapering 
Taper daily oral GC dose  

more slowly, e.g. by 1 -

2.5 mg decrements 

every 2 – 8 weeks until 

discontinuation;   

Subsequent withdrawal 

of methotrexate on 

individual basis 

 Remission 

Signs & 

symptoms 

reappear 

Signs & 

symptoms 

reappear 







Villiger et al., Lancet 2016 

Methods: 

Single center, phase 2, double-blind RCT; GCA patients 

randomly assigned (2:1) to TCZ iv (8 mg/kg) + GC or placebo iv 

(PBO) + GC; 13 infusions in 4 wk intervals until wk 52; 

GC initially 1 mg/kg/d  0.1 mg/kg/d at week 12 

Further tapering down to 0 (defined reduction scheme) 

Results:  

(1) 20 patients with TCZ/Pred; 10 with PBO/Pred; 70% female 

(2) Complete remission at wk 12: 17/20 (85%) vs. 4/10 (40%) 

(3) Relapse-free survival at wk 52: 17/20 (85%) vs. 2/10 (20%) 

(4) GC could be earlier stopped in the TCZ/Pred group 

 = significantly lower cumulative GC dose 

(5) SAEs: 35% (TCZ) and 50% (PBO) 



Relapse-free survival 

TCZ + Pred 
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Tocilizumab  

Cutolo M, Buttgereit F, et al. ACR 2015, Abstract 

MR prednisone 

Devauchelle-Pensec V, et al. Lancet 2016,  
 

… in polymyalgia rheumatica 





MR Prednisone:  
Multicenter, Randomized, Phase 3 Study in PMR 

M. Cutolo, M. Hopp, S. Liebscher, B. Dasgupta & F. Buttgereit 

Abstract 52101, presented at ACR on Nov, 10th 2015: 

 62 (400 planned) new 
patients with PMR 

 15mg/d MR Prednisone  
vs. 15mg/d IR Predni- 
sone, 4 weeks 

Primary outcome:  

 % complete responder,  
>70% improvement of 
pain, MST, CRP 

54% 

41% 

53% 

33% 
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